RGS2 is a negative regulator of STAT3-mediated Nox1 expression.
NADPH oxidase 1 (Nox1) is essential for reactive oxygen species production in the innate immune responses mediated by toll-like receptor (TLR), but the mechanism regulating its expression remains uncertain. Here, we find that Nox1 induction is TLR2-dependent, but independent of myeloid differentiation primary response gene 88 (MyD88). We demonstrate the capacity of signal transducer and activator of transcription 3 (STAT3) to activate Nox1's transcription, as well as cooperative regulation by janus kinase 1 and 3 (JAK1 and JAK3). We find that regulator of G-protein signaling 2 (RGS2) inhibits STAT3-mediated Nox1 transcription, and can itself be repressed by TLR2; Nox1 induction upon RGS2 down-regulation is controlled by protein kinase C-η (PKC-η) and phospholipase D2 (PLD2). A GFP-tagged version of RGS2 concentrates in the nucleus; RGS2 additionally directly binds STAT3 to regulate its transcriptional activity through TLR2 stimulation. Cumulatively, these results suggest that TLR2 signaling enhances Nox1 expression through the JAK1/3-STAT3 pathway, and that RGS2, through its regulation by the PKC-η/PLD2 pathway, represses STAT3's transcriptional activation of Nox1.